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Abstract 



A charge pump circuit of a semiconductor memory device provides high efficiency. A high voltage detector 
outputs a high voltage detection signal. A regulator outputs a high level and a controller is triggered at a 
descent edge of a row access strobe bar signal and outputs a high level row access strobe bar pulse signal. 
An oscillator generates an oscillation pulse signal in accordance with the high level turn-on signal outputted 
from the regulator. A charge pump performs a pumping operation until the oscillation pulse signal reaches a 
potential of (Vdd+2Vt) when the oscillation pulse signal is applied thereto, and halts the pumping operation 
when the high level high voltage detection signal is applied. A pull-up transistor precharges the raised voltage 
Vpp to a potential of (Vdd-Vt) when power is turned on. The circuit enables a charge pump to have a double 
booster and a pumping capacitor, thereby satisfying a fast charge supply at a low level voltage and to supply 
an appropriate amount of charge at a high level voltage. 
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EMUUm (HVDET) Z&t>i-&7mng.miiil!$t. 
J< r 7-T-y7'&<7)%-R.Ztltz\tiKmK. (VPP) 5rS» 

(LON) Zltijj-f&l'Zfx.U-fb. 

m^^^v—^t^x-n-thwmm^ ( lon> izx*) 
mmzti. ^xnm^ < rasb ) mmzx *)hv# 

^tlXyXJVl-xm^ (RASP) ^tii^f ^3VhO 

mzis^j-v-ffrhmmm^ (lon) ^A^&t 

V^^iHMic7)»S|MVUXff ( O S C H ) 

mjienyba-^^^Vl^fi-f- (RASP) Xtilu 
^ u- * emm/wan? ( O S C H ) tfXJrth 
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v^nne»E«E«iajaB3&»A>w(SflE«iajfi# (hvded 

t. 

WRHV-T •/ 7*b*0#jEWE (VPP) £Bf£<9*<a 
( VDD-Vt) lCT'Jf- J r-^$-^l.r;PT-yrh7 
y : JX?b , 

(Decoupling) 5r d "T y 7" U > ^ fc , 
* -£/.-Clft£ SftSifc* ¥#tty * D SB 

[it*JS2] mmm±fa\&m±, nv—r 

(vdd) ^u^u^mta-thu^umm^b. 
^mtti^)mmm^m^.mwi<7)Wz^mm^-tx tan 

— : Jx>7ms&. 

I If *JI 3 ] msii- -v - >'TJi . 
yXJV^xm-^ (RASP) , X{i»ffi/N7U^.ff# < O 

sch) ais^ttmej: OffiBwt^Bfe^rf ** 
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5 >V\sXtfXt)Ztl7'y"Jl-7'-X"r J yy (DOUBLE BOO 
STING ) z:'fsr>X Tft'&th K;Kc^fiK L , Mte/W U 
'OW?Sf*E8tit!lt-§- (HVDET) WXIrfh k ?7 

-f y-rtmz&±-thy?)vy-x?-i2\¥k 

k. 

y - h < v d d - v t ) c«t £> r 



Vkm3Xyt°yy*-r/*i/?(?>liijjs>-Vk *)HHc» 

xs-vzmfcmmzi&Pfi-hmiiryyyk. 
mam ixyvyr^wsfntitty-vk mi em 4 

leai^jy- fusees- ? ^vtr^^LTfrieai^y- h 

&¥Jifemi±lzMfti-&m2?yyy°k . 
SmEomiSfliff (VDD) tfXJl-t& k * BfJgWEEK 
i/'Jyfyj?' (clipping) U luie#Bl . ^4.+r>-b- 

#>h°>^^tcll2^>b' , >-^'df-vy\°^^<7)tb^y- 
yyznKkZcvmMiftjis-vcDWMzn 

x?b. 

z-tAsX-mtiLztLtzz k zmit -thmum 1 letso* 
g*y ^ vmw.co^- ; y#yy°m%. 

(RASP) RXf%M'WXm^ ( o s 
CH) ^^X^^maLW,5^)Vxm^^iLX 

ry/vy~x^-mmzni7]-t^ NORf-ht, 

ISNORy-hOittTVW'XSrKiK-f.&SSl NOTy- 

x&jj-t&mi. w,2mm%sk. 

ztihmi. m 2 mm&Rx/mm& iNOTy-H^g 

fi#€:±«L, m&i 'vuximzmixyey?** 

Izmir? &m 1 y^x^gpt , 
mriem 1 mm&z&fia uz®&<r>9 4 5 yrzmmL, 
mm 1 ^^^ft#i: liK^ffiffiSrqfiri'ifli 2J*>i>xm 

J %Z£s8LLxm2Xy vyf* ? iz&Jj-? hm 2 
* itc'vuxm^z^imm-s txm 3 . w-awx 

^•{i^ 3 y b* -v^ (,Z mti L , m 4 > VUX it 

mtynv y-x?-w&\ t zttft-thw,3> wx&sm 

m s yym\n^hm^i\^w.A ><)vxm^\'K(r) 
mz mm-t h > wx t - w ^ s 
mm^mn^tihm5^x.m-^b mn> wx 

zrfe&LxmmZ titz y nVPX«-§- t ^ f&fl« L . &M 
in Ltzm^ZV^jUisyf-MMlt^b L X&tthm 
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TEH. 
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$L-Th*i'V— 3 lOllt, l^v-P-^ 10 1 1*» 
4.56^ S it^v nVI^ omft a^JtillXFT' J> l> t % R7f5t 

ifi««ii, ^^^yrion, 1014 

mitti-l-—? 10 11 fcl>Fie#mi , %29yy 

7*i 0 1 2 , 10 1 4iatc^>?M?ij^^iiHufe*^u 

1 lfrhlhXZixt:'VV>xcr>W.m.ZmW.cr)MJ±t l zm 
tnZit&&* J r;*i'? 1013. 101 5t, mi** 
rti/f 1 0 1 3c9aS7J**KW yWWzMyZlxmU* 
1 0 1 5<OI±J7j*^-h*?t=A^$ixy-^ 

«HFttas*y-H 1 0 1 nz&mztitzitifihjyitx 

9 1 0 1 6 fc . mrieiU^y- F 1 0 1 7 i fl^mJI^ 
( v c c ) h fc if M $ tuv7 - r -y y'o t # tc as* y - 

K£7*y?-V— 5^* (PRECHARGE ) tSW-z/h?^ 

yx* 1 0 1 s t . Mieai^y- h 1 0 1 7 tHtrie^-^ 
u-? 1 0 1 1 resu^is^ftiftieaj^y- f 1 7*^js 

«E^ajSnSfcBUfE^^l^-^10 1 lWlM^Srff 

ihs-fr*a«E«iaj*i-oi 9t, A^fltissiiru 

[ 0 0 0 3 ] ZCD «t 9 fcttJSSftfcfl»0¥SttM =E 'J 
- yy°m%co <m iz^x mtt hbft 

iJf-HE^A- <b ( V C C ) #<T7Vl- 7 7 Th5>- 
^101 8fc«*&S;ft.i>i: . iT^T'yrh^yy^ 
^101 8*^X1^ ••/ i/j.*-J\sVmJ± ( V t ) tzlfW. 

EBT?*iJt«E (vcc-vt ) a*, ai*y-K 1 0 
1 7*?7<j**-~j-t&kmz. awEtfcas&i 0 1 9 

[0004] .1 # . IS3ii«JE^aJSB 10 19 T'!S#G 
£ii.*ttEtiffllKttME ( VCC ) J: »9ffi;^®E ( V 

ce-vt) &m#mt:*>. mgea«E«!ai» 1 01 
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1 l&IWES-tL lot. jj-v-U— 
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yat^/H^lE (Vt ) sWRTSilfcUffi ( 2 VC 
C-Vt ) tfm&tlhyyiSx? 1 0 1 6<0V—XW=? 

(vccw) tcaj^^fi, i^ms (2vcc-vt)ii 

a!*y-K 10 1 7ar®-5T^fc-f-?>^ ; ey-lryWC« 

[ o o o 6 ] z<r>t % . msm^EtiniiM i o 1 9»±as 

fly-K 1 0 1 7^>«ffiSJS»lL. -t<0JS»*S*fcJ: 0 
mtti'V-? 10 11 SrftO«i-4»ff*<Bf^«fil[Vp 

P [= (vcc+vt) ] izmztx-mmzti. &w,E 

WmttZtL&tms&WEtiiiiiSlil 0 l 9HmM^ : ^ 
-^101 1^8;ffjtS«. *LT. mjjf^coy 
-i 10 2 Oa^tf^+Ai^^ 10 2 1 

ta^hyy : JX9 1 0 1 6tcj:0^-f yf-y^SiXTtas 
TJttSK) (cooperate ) : fil^y" , )>9" (decoupli 
ng) df+^°^^ 1 0 2 2li3cJ£LJt«Eai*lS:«tt-*-4 
?t«>K. ^*-is'#>y°t\&m-t&« 

[0007 ] *7t. f^r-yilO'T'fcJ: OSIftSitfc* 
E^ifiS =5rffl-C'S> ■!> fc § . MIS7VUT y T h 5 > : JX 
9 10 1 Ql±+*-i?XV7$:W}¥&mz><4 
tiK Zcr>i%<£, y/lT -yyhy > : JX9\ 0 18liVc 
cw< (VCC-Vt ) X'fohtWift (*>) L, Vc 
cw> (vcc-vt ) iz*hb&± (*y)-tb, 

[0008] 

rmmzts^xa. #y\z>?<ottotmiz. &jiby> 
: JX9 1 0 1 y^st^y-h^co^jEJi 

2VCCXhhif. aj7jy-Kc0^E«iKfEaS7) 

1 0 1 •vi'i*-/PF€E/iW£T£ix 
fe«E ( 2 VCC -V t ) X'hhtz*), imi)hyy~J 

y-9 io i 6^vua >-s^m^f* { B?i2ai*y- h i 

7(c^HcfSiM*^^ffl^^L. iot. i&W.I± 
X'CDtf y tr >' ^^fflcT L T . t 'J 

[0009] *^<7>gH^i. ^ y roi'MBa'fcflW&S 
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n*«iBHSEE (VDD). X{if--y7*<0rt»«E (Vi 
nt) *ffl^T#BE«£E (VPP) ££j£U 

[0 0 10] ifc. *»B^fiOS<bfc:SiJ<OBfl*rti> i^mBE 
[00 11] 

iiHi*»»i-r4JtA«o#a] zcoti&b. mum i tc^ 

&ffl{l-^ (HVDET) SraJ*t-4!SWEtfiaj»f:. 
7-T-y7l*<0#ffS<ifeai*«flE (VPP) £®*HL 

ON) ZftjTt&U^jLU- mi'Srx.U-ffrL, 
AJrt&mmm^ (LONI te«fc9IJH»3*i. J'hgPA^i 
fl-t ( R A S B ) ffi-SHe i 0 h U tf'SixT 9*/t/kX« 
f (RASP) Srai^-r^^^ho-^i;, BUtei^.* 

\s—9frwmM& ( lon ) zxtthtmmft* 
ff^m^mmcrmm^vv^m^r < o s c h > sraj^-r-i. 

firfenyho-^o^^VU^fl-sf- (R 

asp ) x&mtt->i'-?co?mjv\sxm*} <osc 
h ) ifixti-thtmrnt -s.#£e«e < v p p > a-e^y 

(HVDET) ^A^-TSt^f s 
f-v-S^tfi'Ti:. W&^V-T •v?°&f<r>%-KME. (V 
PP) £F/r5EC0«ft (VDD-Vt) tcryf-A—^'? 

^fi^eaSlX-T^ y r U ( Decoupl i ng ) -5 
7-'* 77'J y^-wcs/* t . Sr^T-flSfig^ixS t 

[0 0 12] H*3H2K«6«Hj(i % frseaswE 

mK^±ut. xjiwrns. (vdd) wtjutrttim 
mmcoffl*; * mm s &x ? a s v?*. wsn & mm 

[0013] W««3KfiSI)f6IBti. M 16-^- -v — 

y^yrii, yxr<A-^m^- (RASP) , Xti^ft^ 
/l^ffi-t (OSCH) «5L.'\/HiE|t 1 t ^SWW^. 

&&.*tL& > n';ux u *^M*«B£ «t 0 X y £* v ^Sft if. *• 



(DOUBLE BOOSTING ) Z'tT-oXmm?&W<MZBl$. 
U fiirffi'W U^UOKIKEtJiajft^ (HVDET) *< 

?-x?-m%t . wfflj<7-T vymnffiism 1 

h'>y*A-;-<'>-fcr>liij]S-F£ffife(Dn<i (VDD- 
Vt) l:imW77h5yy7^i. Mismi 

y j/df ^ •« ^ cotiit} J— Y k miism4 tfv fy/Jf + 
flrt-4*2 ? 7 >r t . mmEnWBME ( v d d > & 

A-ft-thkZ¥J\%.mmz?V'v\Zy7 (clipping) L> 

iwe#asi. ^4rK>-fy 2 ?'^-v>'N->'^^/?c7)ai^iy 

1. Sf?2?y v^-fc. ^>'f>-y'UJXB^2^yt ,, >' 

y^f-v^'v-^otb^y-F^vDD eia^stKff & m o 
zimk-tz. 

[0014] ttz. mmrn4i,z^hm.m±. mwu* 

?4 syrmWffli. XJl-fhJXWXS* (RAS 
P ) RV$mJVUZ.m^ (OSCH) Srg»tT5ffiStfl 

^%"5fWM%m^.\^xy~f)v-f-^-mmz 

5Igtl.^l NOTy-"-M:. Ig^l NOn'-W 
SS^i:. -f-ix^^l . M2mm%*RV c MM?.mi NOT 

as 1 ^vpxfi-§-^^ wmi >vvxmmm 1 
fyydr-vyN-v-^tai^-r^igi/Nvwx^gpt, fjie 

x±f&mk . mfiemi not*-- hat^Htfie=&mi . 

3, m4MV^ft^-Sr^(£L. BE**S*utfll-94'. M 

gB» 3 ^ vi>x \m\m 3 ^ >- 1 y ^ -v 9 tz ta^j 

L . W,4>V\sX<m\i.3 r 7.ii>7-X'?-®mz\i!,l)~?& 

[0015] ni3^5K«s&5iwi. me^u 
as k . mrfa.' ^ -i 5 > ?mmm> t>ftjjZix&m5 
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immt>m^^>- y ? -mmmmz j; o mmz tin 
-is^iwvixm^Z&Ji-thvovisy ?-t , k 

#E«BESfilSSi: - A*S<i4»i«E«tajfi#t=J: 
[00 16] 

y 7Tsi»fc:4j v vt a . ^- * - y rim ^x m&i 
zmm-t&kz. ttijibyyisxf&y-bWKznm 

tE(VDD) izMt. 2VDD + vt«BEJ3Ubfc:S* 
X\ti-ftYy> : JX?a)¥V-< >-mE2VDD5r^T#EE 
®Efc LXtitti-tZZ.ott-iX^&tztb. WM&&cr> 

&com,mm^ ti&xo iz&m lx . m^fWt* 
[0017] ^3t> fne^-v-^^rsr^y^T'-^ 

«E^>M«£«£>-f £ t tfTS & . 
[00 18] 

Lax oiz. ^ms.mm^2 1 1. u^^u-^22 

^>7*2 5^ 7Vl^T-yrb7>^X^2 6i:. t# 
7V>7*W'>f27k. ZffitXm&ZtlX^Z. 

[0019] mms.mtam2 1 a. A*n«itE# 

BrJfclftEfc:**'*- 6 t i««JBE^tiiff -f- (HVDET)i 

Ztitz&JiWB. (vpp) S-jg&o LTf£tB:*J«EE#m5E 

sfXi-f- (LON) Srib^-f-S. 
[00 20] 3>hD-723ll ^22 
frbAjJ-t&ffiMi'^ l"<Jl>cr>*>m*$- (LON) {Cj; 
OlHftSfi. ^-•vT^gg*^A^-r-l.7^<- (RA 
SB : ROW ACCESS STROBE BAR ) i^X.yy'CJ: •? h 
'JtfSiVt'vr \s"<jV<n'7 A>V\sXmft (RASP) £ 
*i<-V—?24iZ. mZUXjLl/—? 2 2fr 
<bvvf K/u^Wl-f- (lon) ^A^-rs^^igM 
#5:ff VVJr^jgffl^«^^xfi-§- ( O S C H ) ^ H57J 

-fa. 

[00 2 1 ] f+-y^y7-2 5li. h5IE 3 y I- □ - 5 
2 3<7)7^ '^UAfl# (RASP) Salute:* v-U--? 
2 4 tOfHS; M,* fl# ( O S C H ) k fmt 



hm-wms. (vpp) sT'^yt-y^iD^^ft^fluie^ 

«E1$tB3l5 2 1 U<;K?5»«£E«t{lJe# ( H v 

DET) j^A^SfcsK^tr^^UP^Srffjh-r*. 7VU 
7vrh7 yy'X^ 2 6 (4. fcJJWX^-T v 7"«<?5#E 
HE (VPP) 5r0f^om(4 (VDD-Vt) tr'Jf 

[0 0 22] fA77 l jmtA*y^27ll S^ffi 

ijmzim^timmmcDwmRi/T^ yrv yy (Deco 

upling;«») Sr^o. LT\ ffiriESSHE*iaffl2 1 
(4. H2fc3ftLfcJ(:Sfc:. ^7-7;>:mfc:**ttE£ 
«±-r***«E«±»2 OOat, A7J«}f-SE ( V 
D D ) Oly^USr^ttS-r S L^Uttffiff 200bt, f£ 

u^«jaj»2 0 0 b<7)m&m?&m%.mf§iv>wi*.*m 
m^^mzmtrnm (hvdet) z&jj-th&m 
Mm4s:iEgP2ooc-2oof k. tpa>mi&.ztix» 

[0 0 23] ifc. 151^^-^^2 5(5. 03fc 

*>. >W;**>r 5>^lg|ffllg54 0«» 
(RASP) Xti^ffi^NVUXff ( O S C H ) cr>V^<)V 

4 0a~40e^Mf|,. 

[0 0 24 ] S17!>M^4*r>'f>'^dr^/N'x^4 1 — 

jvvxcov<.>uz£^tf>\?>ymftZ'fi'>x?m<r>n. 

;kX40c. 40d. 40e ^A7J $ix^7';U7'-Xx 
(DOUBLE BOOSTING ) ^SoTF/fMf UUUZ 

mutt. t\4 ^ouco^mKmam^- (hvdet) 

[0025] 7^777h7yy'X^50ll 

-r yymnmmm 1 jKyt^^+^y^ a 1 coaiTj 
y-H4 1 SL^vDD-vt^mzmwth. mi?y 

yy'4 5«. Mieai7jy-H4 1 at^S.-Kyf/A 
a-m-v-^4 3«Otb7jy-H4 3ai:<OIBIfc:»aSiiffi8E 
ai7jy-K4 1 ac7 ) fl:E2ri?7>-b->'i?''LTHgieai7Jy' 
— H 4 3 a Sr0f3t«Ek: S«#-f 5 . 
[0026] %2y y >y°4 6 . mmmix>t'yy 
*^J*is<? 4 lcomjjy— H4 1 atmfl2^4--K>'t">' 
^+^y^4 4com^y-K4 4 atcoroKcjggS^ix 

HMietti7jy-K4 i a.cr>mKz:yyyh'yytxmiiih 

f)S—Y4 4 a SrBf ^«Efc:«t»-t S ,^1,12?^ 
. y y\--4 s . 4 9(4. ItEOtigtffi ( V D D ) ^p^ 
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5i, 5211 < yy^titzt^omti^y 

Vy^-r^-sf 4 9"7>?A 5^tti^litJ; 

-f 5>^fW4 0tt. A7J-f65*^VU*fi# (RA 
S P ) Atffffi/typxff^- ( O SC H ) ^SttTS^tfe 

m%QLm5'vuxm^4 o e St^lt^/^-x^ 

-0SS47tai*-r-i>NORy-h4O 1 IINOR 
y-b4 0 liOaj^J^XSrRfefS^l NOTy-h 
4 0 2 t % |£3g 1 NOT jr— h 4 0 2coaj^jft-^^HII^ 
3IBS-ti:&m, SS2iISS»4 0 3. 404 t. fiflBSS 
23i®»4 04&tfi»iES&l NOTy-h4 0 20£ti7J 
fS#4ritfiilfl£LTSS 1 rtJVxm^A 0 a Sr^jfc-rsSf 
1 v 4 2 0 1 . mfiaiS 1 ®5iSs4 0 3 Ott7J 

ft -^SrKte^-^ . msm 1 ^VUXft-f-4 Oat imn®. 
&*Ji~?h&2JVVxmft4 0h^±^thm2^fVX 

±im4 3 o t , Huiem iNOTy-h4o 2&i/Huie 

»2SffiSS4 0 4<oaj*fi#?rM«Ui-&LTJB3. §14 

0 c . 4 0 d 3f 3 

4 4 Ot, *»£1fjft$;ft"0*£. 

[ 0 0 2 9 ] £ti. Hi$BMSl'Vl'2.&s8M4 2 0J1 ffif 
ffi»l NOTy-b4 02 1 . !u!BlfS2ji?£5§4 0 4<7> 
ffi*«^*5«»aiBrtSai lNORt'-h405i, 
K»lNORy-h40 5 CDftTJZTK* 
2. H3NOTjr'-h4 06. 407L ft 
X^i. ttc. ffiseM2JVl>A±l8M4 3 0*1 fflS 
SSS4 0 3<oaj**J«<WlSI$-»i-*flS4, g5NOTf 
-h408, 4 0 9*»4>fll«Siirv^. 

[0030] 1*15513 ;W.X±J*»4 4011, h5 

IBIS 1 NOTy- b4 0 2JkxmS3K 2 jlffi5s4 0 4 05 

as^j z^mfcwfcthm 1 n a n d y- h 4 1 o t . as 

Hi NANDy-M 1 0^a}7j££yrt&3S6NOT 

y-h4i it. *»<b«uss*iTv^s. Mieyr 
juy'-x?-m%4 7<i mrievNVL'.x^sM svyswa? 

4 0*>A>{H^^ix-S»m4>'^^«-§-Sr<J:coS(ceiM-^l. 

^</^eai«4 7 b t . mcw^^M $ >?mwu4 

0*4tK7J^ix-&H5MV^fl^4 0 e £ huE-AVI^s 
&«4 7 b £334 LT£iilS*lfc/t/kXffl»fc *rffc*Iffl 

7 ^-SESftfl^J: 9IEift$iXD-L- ^ 

lV(7)JVVXm j %*&-h'S-hV'<.)\,i'7?-4&Qb. s$. 
W<>1> is? 9- 4 8 0 <0ifc7J J; 0 fWfc L #E^E £1111 

j: o^*^ s y7 r mm&4 owvuxmm'Visx 
<x&M4 7 bRtmmm^ai7}S>4 7 c izsM. xim 



«rt&'VUA?<Jj9m»4 Tat, trbfttiLZtlX^ 
[003 1 ] ttc. mtm)\s7>{£&M4 7 bH *E/<c 

./ux^-r 5 >y%mu4 ofrt>&7jzti&m4JVi>Am 
^4 odzm%.mmc?>ismm-t2>m3im&4 7 2 1 . 
sm3ME^4 7 2wab7ifi-^^K«E-t^^8NOTy 

-h4 73t, iSS&8NOTy-h4 7 3tf>iWJ»?i: 

fflfiem 4 ; nv^(i# 1 1 s^ifeiiw^ h w. 3 n o r y- 

[0032] friEBa»e#ai*g54 7 clt b5E 

^WSS*4 7 b£9tfi;>lfl#i: MB/t/^^-f 5 
Mffllg|54 0<nm4JVl>Am-^t SrSJSftafP-f i*4 N 
ORy-h477t, l^4NORy-h4 7 7<7)di^J 
fi-^aTRSfe-r&lfl 9 N OTy- h 4 7 8 1 , mflB^NVPX 

^-r s yy®mu4 o<7>M5swxm^tm9sm9 no 

Ty-h4 7 80ffi^fg^i:*5jeM«*rf4SI5NO 
Ry- h 4 7 9 t . B&IB3S4 >^)V7M ! %4 0 d tffie^' 
^eS«4 7 b<7)m3Mffil54 7 2cDfcb2>fi#£SSg 
fftSW-fSm2NANDy-h4 82t. ISIS 2 N A N 
Dy-h4 8 2<oaj*fg^S:Rte-f*»l ONOTy- 
h483t. A»<9»J«SnTV^4. 

[0033] *7t. mim&ns.w$m4 1 d« s iuie 

K;^7^-4 8 0tcj: OSfJffll^iiS H<7)PMOS 
h5yy'X^4 8 6i: 2flic7)NMOS h7yy^^4 8 
7, 4 88fc£ffl*«««LT«jfc$ilTV*64jfc. huIE 
^V^A7JftlJ»a54 7 a(i. ««E^ttifi^ ( H VDE 

xiz&m-t&m i . m2&my- h 4 7 1 . 4 7 6 1 , 
BtrieiS^E^aifi-§- (hvdet)icj:o^ >-y^ 7 $ 
wE»flf « 4 7 d cons.ms. * smt s n m o s 

[00 34 ] H?iemi , S2?7>745, 4 6 

«JlS«BEJg (VDD) t^y^yy^^^~y^<r>iH 

izmmztix*;«mf$.2tix^&. ttz. twiessi. * 
2 ? y V/N--4 s , 4 9ii minmjiis < VDD ) 
yt'yf'^A-j-iisfcoiiiJjs—Ft&mtz^ h'^-f >-t 

y- h t cr>mWl S ii/c ^t<7) N M O S h 7 y : JX 9 * ^ 

*m.pmwiLxmjttztix^&<, 

[0035] tt*, mzmmmm4#yey7**;s 

^■94 1-4 411 Pi^tAyj'Sl/Nlirt^y^ 
COV -vfiKfr l^ZfflRLX ttffl-T hZtifiX'^h. 

x 0 izffif&zti&*&Bjit,z{%&¥mikx * >j mw<vi-* 
-i;#yv y?®$%cn>mft%mwz:m^xm i %t& t <x 
<ni.r>xtbh. t-T. nil izyjkLfzX ?iz. wmwr? 

-T y 7' ( PoiMer-up) cot £ » ^- y r^O^aJ*^®^ 
E (VDD) AHMftSflifc. «**Jii7JSiB(Ctb73$iXl. 
#EmE ( V P P ) ii7'JUT ■■/ r h 7 y is* 9 26 (C «t 
0 . 05(A) Cjj* L/c J: 'j IZ : IS7V1--T -y T h y >' > ; 



(7) 
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X? 2 6<7)XU vi>-j.*— yUK (threshold ) flff (V 

t ) wiwe&t sftfcvDD-vt maicr U f - -v - 

(Pre- charge ) £;rl-i> 0 
COO 36] &^T\ ^V— jj-fSfutft. VN-y-T-y 
( PWRU P ) i)K 05 ( B ) tc^LfCct 3 lc, 
a-( u^pa^n-l^yMcStffc-fSfc , H-EEflJEVP 
P # V D D - V t X'fo S titb , 4f a U - * 2 3 #ifrf£ 

lt, 05 (e> iz^LKXoiz, mmm^-t lt^w 

U</UCO*>m-Zr (LON) $-^v-l^-^2 4(Ctt5^ 
L, UXi'\'-j>2 4\±J!Vm 3 % (LON) <0±#x-y 
i^c J: 0 h 'J #$ivC , 0 5 ( F ) fc* L/s J: 
J^M*^4ffcffiA/kXffi-§- (OSCH) 

tfflfiei^^-'juU-^ 2 2cO^N-f V^.tV<T>^V\%^ ( LO 

N) #A*r$-*fciwtssrBi»&u S^^A^-rS^X 

^<-ft^ (RASB)^ 0 5 (C) fcSUfciafc. 
^l^l/*»£o— l^M;:3Eft$N&i:» 05 ( D ) t,z 
TikLtzXolZ^ t\^V<.)VCr)yX)t)\,X\%^ ( RA S 

p> *mm^\-i;-xv?°2 stct&trt-*. 

[00 3 7] mi+v— y'tfyy 2 5 1±. 05 (A)tw 
^Lfciofc:, VDD-Vttfitr'J-f-v-ySil 
fc#E«E (VPP) #VDD + 2Vt<0ttffifc$r4* 

T'^tf^^iw^s-svv is#jEmjE <vpp) mziz 

ZtitzW.®. ( VD D + 2 V t ) (cSt^S i: , ffliei^jL 
2 2tA#ISBIMg^Y*4n-l^l^*>'fg# 

(lon) sraiau m*>m*7 (lon> ifixn-rh 

( O S C H ) tftba-tW, «t -5 T , BBH^tA'XA-V- 
(OSCH) fl^"A^$ix^V^^-^,-K>-r2 5(i 

[0038] ^J±«JE ( VP P ) *!VD D + 2 V t «k K) 

TfMi-Sf (LON) Sr*4LT*^W-^2 4Srttf^S 
WrfisV-? ZAXXjmwVXfgft (OSCH) £ 
fcB;rjL, iot, f-v-^^7*2 5*<»^LT#JE« 
JE (VPP) £VDD + 2Vt4T-Jt#$-£4. 
miE^ -v - ^ > r 2 5 V bT >- fmtttft o T #?-JE 
«E*«VDD + 2Vtfja^t±#LfckLTt. o- 
K;K7)5^A'-if ( R A S B ) afA^-f & fc , i£*> 
(CHUie^ {;£i£7XA— ft-^ ( R A S B ) 

/UT^X^VUXfi-f- (RASP) SrfFffi-f-v-^-KyT' 

2 stzftDLXxyeyrmftZ'no J: dte&otn 

So 

[0039] JSfc, i^«E^JU952 1 teA.t)-f &«?JS« 
E(VDD) £&tiJL, 05 (A) fcjRLfcA^K, M 
tilE (VDD) #"ffiS;(c|^L?tl:E(c?iJi«-r^ 
t. 05 < G ) £tk LfcJ: 7 ic, .'W U^/UOSliS^ 
dtJft-^- (HVDET) SrlWEf-*-^>'7 , 2 5KHS7J 
L ■ . R *■ * - ytff >-r 2 5 <0 ^ 771 7"- x ^ - 



[0040] mrie^J; 3 fcyX'VVXm^ (RASP) 
RVltMsVl'Xm^ (OSCH) tfAllZti* #EmJE 
(VPP) #V D D + 2 V t fcSr £> £ x-#> vyymw 

i'i^K x. v^ii-^mm&fc&m^ (hvde 

^72 5csl. 03, 04, Rxme^m^xmm-t 
hb<^.<r>^'jX'hh. 

[0041] £-f, 7-v-i;#>y25(,z7XJVi<x.m 

f (RASP) , Xl±?mJVl>X{m (OSCH) ifiX 
Jrfht. jvvx?4 $.yy®m&40i&^4 , Xlin 

-1/^;^1J , )1^5A^X4 0a- 4 Oe^ffi^f 
■§>. HP*>, 06 (B) (CtkL^iJ: 3(c, o— 
S/^Xfflt# (OSCH) ifX^hbmWK)VXi>^ 
5 >-^$iJfPSB4 Oii^N-f UKWmi . ®4 . flSS-'W 
*ff-5§-4 0a. 40d, 4 0eSt;n-K;K^I2. 
^3>'NVl'X(i#4 0b, 4 0 c£^*£ti:rj-t£. 
[0042] dOt^, ^NV-T-yrB#£Or;PT-y7'r- 

7^^50t:J:OVDD-vttfil:7 , 'j-fA'- 
^^ix/L-ai73y-F4 1 ati^l^yb-^Jf+^NV^ 
4 1 <7);tf > fV^Kl^CJ: 02VDD-Vt«Mt? 
J±#Lb# L . fg±#? iXTtEE 2VDD-VtliNMO 

Sh^y^x953^^-y^y$-it, ffi^y-h'42 

a*VDD«i4IC«t«r-rS. 
[0043] acwe. miimitfyt'y^vJ-ti/fA 
lcoai7jy-F4 1 ai«2VDD«ta[fc:«H#5*l.*i: 
^, S2?7y74 5. 4 6(i^5>try^|!i# 

2rfirV\ »3, ^4-"K^b->-i/df +^^^4 3. 
*^cOli!^)y-F4 3 a, 4 4 a Sr VDD?i2t:Mt 
MEvNVi.x^'f $y^$WSC4 0*^o-K;i^ 
^2, m3^VPXfl-^40b, 4 0cA«A**n4IB 
2, g3^em^y?4 2, 43tiiM£U5r 

[0044] <%\,^X\ Vtt&RBrW'Xm (OSCH) 
i>K 06 (B) lZ7ikL*:£?lZ. D-l/WV^l/ 

K/U, X(io-U-'<;Uco^l^,^5/'NVl'Xff-f-4 0 
a-4 0 e SrffiTJf E0*>, ffifgjg 1 . JK4 . JB5^« 
>VX(tr%4 0 a, 4 0 d , 4 0eliD-W, ffiE^ 
2 . WS3;VUxm^4 0b, 40c fi'N-f P^K?5tt!B 

[0045]ft-?T, NMOS h^^^'X^ 5 3«0^- 
(Turn-on ) \,Z X 0 VDDttttr 'J— f-^-i^ 
( PRECHARGE ) £ixT V ^JfrJj y - K 4 2 a Rt/gl 1 ^ 
7 5 tc <t *) V D D CJt^ $ flT V ^tt5,-rj y - H 4 
3a(i 1^2, S3^fm + Ay^4 2. 4 3<0 

#yt'yymmz£ o , 06 ( f ) &tf< h > tc^Lfe 
ieitc, 2VDDlfi{:±^L. tB^y-F4 0 1(5^' 

y"jv?-x?-m%4 Kommz^y). 06 ( i > ic^ 

LTtJ: '3(2. Sin s e c«g£3rt* VDD- V ttfl&tf) 
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>VVXZStf}-?&. <X^X\ mnse cmz. m4tz 
-4 8 OOMftlzX 0tB?3y-H4 0 f^VDD-Vt 

mmzziz t izxK>.m4 xy\zvy**j^? a a 

V D D WiLCOy U— f-V — i^'USE* 1 <i2VDD + Vti 

e^±#-r§. nr. i2?'j7A--4 8 > 4 

9«i«-ta^y-K4 1 a, 4 4aa^!£5t$ft^«fiEJ; 

[0 04 6] tot. Huie#ttJ^y-H4 2a. 4 3a 
ii. 06 <F) &t/ (H) C^Uc^tC. 2VDDI/ 
^;WC. LTH?feai7jy- K4 4 afi. 06 ( J ) IZ 
^LtiXdlZ, 2VDD + Vtl/\/H:iO. #NMO 

7- H 4 2 ac7)l;?^^3(E^c V P P y- K(cgjM-r -I, J: 

[0047] ^TcOiMm. ?'y7Uy-y.?-[H]SS4 
7tcEpjD-TI)afl:JE^aiff-§- (HVDET) #*g-U^. 
^<7)«©T'*) h^tz^tztiK V D D «JI*<±# L 

jE^ttigP2 1 tm^titzm^zmmth t^w 

OSfliiE^tilfl^- (HVDET) SrttJTJU J:->T. BU 

( DOUBLE BOOSTING ') Mitt f¥±-f & , 

[0048] .ICDt^ 5l«^ 0 ;PXfi^ (OSCH) # 

D-i-^;pt'j,§t, H4(z^L7tJ:3c yy>vy- 

X^-IHSg4 7c7V\V^A;ft$lJ8PgB4 7 aOh^V^X 
?4 8 5tff — y^y^ixX D-K;K0^^P^fi-^4 

oc^ai^y-K4o f Wsji^s;^. Mfatu^y 

(OSCH) ^VWl^UZ^Tt, B?ISh7>^ 
?4 8 5CJ: Offi^y-fM 0 ffr'VDD-Vtffil 
T-Kj#-r £> tltb . V D DlSft l^r U f-V - i^'S ftT V 
aj^J y - H 4 4 a (iH4 # >- f y^df ^ 4 4 <D;tf 

y^yymmzx^o, 06 u) iz^ttcXoiz. 2v 

D D - V t TWtfEtt . 

[0049]^f. ®St&EVDD**Jt#-f k IZJ: 
y - H 4 4 a <o*JE£9HW4 - 1 * { T" # & J: d (;2r o 
Jb&Lfc03tf>lM1s»IIfc:*tU 04£#B3 
[00 50] . yXrt)VXW% (RASP) RTS& 

Wv^xm^ (osch) t > vi>x ? 4 s y 

y%mU4 OcON ORy- h 4 0 1 tfSgttSJEi&SfnS- 
frot. H5;NVUy..ft-§-4 0e££j£L. y7)V7'-X 
?-®184 7tz&Jrt&. &Wt\ &M5'VUxm^4 

o^imiNory-hAoiRvmi . ?S2jis-»4 

0 3. 4 04 Sr^&a LTEIESftjfc». RHgiffiBI 



[0051] zc7)k$. mi;vux3n&&4 2 on. m 
am 1 n o t y- v 4 0 2 oaa t mum 2 

4 04^0aj^fl-f-t2-mi NOR^r'-h4 0 5TS(tS 
SetnUWa-fr^. §12 . S3NOTy-h4 0 6, 4 0 

7 zM&Lxmuv\sxm j %4 0 %l 

X . MESS 2vt/P^Aff4 3 011. miiem 1 iiS£&4 

0 3<7)tB7J{l-f-£Jg4 . S5NOTy-h4 0 8. 4 0 
9-TSit. BuieHlANVUX±{Rgi54 2 03&>4>ai*$^ 
-ft** t (iRStfiiffl* *^"4SS 2 yt;^(S# 40bM 

[0052] 4^. H3A<;l.y.^)S±P4 4 Oti. miim 

1 NOT^'-h4 0 2<7)fcb^li:HUlE^2Mffi^4 0 4<O 
lijj]b&mi NAND y— h 4 1 OTftft. SJglftSSf 
LH4^V^ft-g-4 0 d S:±^LT^'y';Uy-X^-II] 
S§47(cai^L. lulfiH4^^y.fI^4 0d$-m6NO 
T^-h4 1 lSrfiiLTRJtffifflSr^rrsaSS^C;^ 
ft-f-4 0 c t^fig LT lilJrr& . 

[0053 ] ^-f ^-^KOSSgy ( O S 

C H ) tf\j]-t2> k&JVUXiS^4 0 a . 40d. 4 0 
e<ia-K;MfcW3^r-^-C^NVPX(i#4 0b. 40 

XfS^ (OSCH) tfXTZ-fh t &sV\sXm*§-4 0 a . 
4 0 d . 4 0eti;W WtffifciSr^t^^ff 
4 0b. 4 0 c iio- ^^MjOBlcari . 

[0054] &wc. yy/vy— ^^-EfS4 7fco- 

U^KOWWEtaaifi-f- (HVDET) ^atj-t k . 
>*)VXX71%m&4 7 a<?)NMOSh7^^48 5 

ti^-y^y§ix. mi . »2eay-h4 7 1 . 47 
6tef-y*yzn&t^m^m*vmizKco. mm 
mimmy-b47 l&f-yxyztix'wx?* s 
yymwB4 owuxm-%-4 0 d^A73?ixi>„ 
[0055] z<r>t % . mrl^NVi^y.ft-^4 0 d#u— u 

^)VX'h t . > VVX fiiMSB 4 7b tfDDI 3 N O R y — h 
4 7 5 «0— ^mzm&VVTjgftA 0 d*<A^^ix. M 
sdM 3 N O R y- V 4 7 5 «9flfcfrffl!lfc:t;iSi 3 JgES 4 7 
2^TSS$nS8NOT>"*-h4 7 3^^iLT^ 
(KSit^N-fl"^U?D<i#*«A*Sil, BWEJB3NOR 
y-h4 7 5ti5Jt»8^LT±*Sixfcn-U<;K0 
ft^-2rH4ii®§§4 8 l^'^LXhyy-Jxf ASA 
cr>y-h<?>mteL. <toT. l^h7>'>'"X^4 8 4«±y 

[0056] <^^T'. fgfiifi#tb^gP4 7 c <y>mA no 

Ry- h 4 7 7 JiH?IB'sVP.XfE)Jlgn4 7 b C0H 3NOR 
y- h 4 7 5 LJta-KyKOH-g-k MIEH 1 
iiy- h4 7 1 Sr^t L 7t D - KyUc?)^ nVL-^-. ft 4 0 
d t if XT] ZiX^mkWto£tV\4 U^iUcDm^^ 
L. iy^)V<r>mmm9 N OTy- 1- 4 7 S 2r*i 

* L TKIr u ^/L-cofi-^-tctfig L^g. m 5 N 
O R y- h A 7 9 <r)~muz&m-h . C <T> k £ . ^2 

\£i%y— 1-4 7 bs-SiLTfEjU^iX&D-l-^coyN* 
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IV^^A 0 e \tWm 5NORy-h479 «0<6^rH 
(cA7J£*u -:fr«cA:fl£;ft.i>o-l^/U<^fl#fc|3] 

x, u<j\sis7?-4 8oit®ititr. nammmB 

47dC9PMOS bjyisA?486te?-y*7tm 

iztah. 

[0057] -?-LT, NMOSh7>yX?487li 
HI 0 N O Tt"- h 4 8 3 Jgi LTRf $ix/;rx^ \, 

^out^zx'o^-y^y^ti. fio. NMOSb^y 

y'X^4 8 8ll H7NOTy-h4 7 0T"SIS$iXJt 
;W l^^cOftflffi&tBfl-f- (HVDETHcJ; 9:?- 
:x: : t>';*;^x.l>/^ tb7)./-h'4 0f liv-U^MzKt: 

[0058] &^X\ Vm'VVXm^ ( O S C H ) £<u 
— W<>Ufrt~>^4 V^MZ^itL^JVVXlM^A 0 
4 0 e t^W U^Mzmt-f & k , m 1 ^V^fE3MSB4 
7bcom3NORv-'-h475 ^-JJlltCtiJil 1 giM^' 
-1-4 7 1 ^EbLT'v-f l^/U^/l^ff-^ 0 d# 

a^s*u iwjimziimem 1 fs^y- t- 4 7 1 

Lfc'W K;UWNVPXff-§-4 0 d#!tl3jI5£Ss4 7 2 
t"II?^8NOTy-h4 7 3k: J: DSlK^tL^a 

[00 5 9] <toT. H5ieH3NORy-h4 7 5(iS 

mmmizi. D^.^tLtz^-u^<Dm^m4mm 

§148 l|-gTNMOSh7>'yX^4 84f)y-M; 
ffi«-f&*:#>. iNMOSh7>y'X^484li^-y 

-^ifi7Jgl$4 7c C0H4NOR ^-h4 7 7 tifiieH 1 ^ 
^Xf5iM§|54 7b^3NOR^-h4 7 5?:giU 
n-U<frcr>m*7t HlTieH 1 fsjly"- h 4 7 l L 
V^)VCr>^k £S^f£aWL£o-]^^cD{f 
-§-SrH9NOT^-h4 7 8(ctt5^)L, iS9NOTy 
- h 4 7 8 (±0- K;U7)fI-5§-£v W I^/WcKSe ;*^^• 
-C!^l 5 N O R h 4 7 9 cO-yTfflUciftt L . l$M 5 N 
OR^'-M 7 9{iBUieH2f5iliy-h4 7 6 2r*liijL 
fc^vf V^)Vcr>^)Vxm^-4. 0 e £ffcfrltiJ#>^A?> £ix 
T S5e !M1 ft £ ft o T o - 1/ 's, C ^fiit L X V V 
i<-7?-4 8 Olzmm-t&t. iK;Py7?-4 8 0 
tio-l^yUOyNVkXfl-sf-S- PMOSh7>y'X^48 

[0060] ZC7)t%. NMOSh7>y'X^4S7li 
^2NANDy'-b4 82J:^10NOTy-h4 83 
fcCiO^-V^mSfc&O. J:->T. fiiePMOS 

H 4 0 f (i milE N M O S h 5 >' y/ 9 4 S 4 ^Bffgfi^ 
?-yX>lZ±&W,K (VDD) A^HUiePMOS h5 
^486Wl.-7 ~> j. KSJE ( V t ) Sr« 
fL^VDD - V t ■mZLZi&Ffi- h , 

[006 1] ifcwC. igmEt^ttifl^ ( H V DET ) if 



h47 l®.I/H2(EjMy--h4 7 6tf?-y*yZtl& 

tctb. ;vu?,&m4 7 bRx/mw)m^tat>^4 1 ct± 

iESJ,^> A7JV^X©JtJPSI54 7 aONMO S f 7 Vy 
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